A persistent concern in immunopathology is choosing the correct tions after pre.treatment ofthe slides with this method. These results showed that after antigen retrieval:
(a) enzyme predigestion of tissues could be omitted; (b) incubation times ofprimary antibodies could be significantly reduced, or dilutions of primary antibodies could be increased; (c) adequate staining could be achieved inlong-term formalin-fixed tissues that failed to stain by conventional methods; and ( The steps for antigen retrieval were as follows. zinc sulfate. 5 . Jars were covered with loose-fining screw caps and heated in the microwave oven for either 5 or 10 mm. Sometimes a 10-mm heating time was divided into two 5-mm cycles with an interval of 1 mm between cycles to check on the fluid level in the jars. 6. After heating, the Coplin jars were removed from the oven and allowed to cool for 15 mm.
7. Slides were then rinsed in distilled water twice and in PBS for 5 mm.
8. Treated slides were immunostained as described below.
For comparison, a conventional oven was also used to heat the slides. The solutions were heated to the specified temperature.
The slides were placed in the pre-heated solutions for 5-10 mm and then treated as previ- in PBS for 30 mm at 37'C. After enzyme digestion, slides were rinsed in PBS and irnmunostained as previously described. 
Conventional Heat
Heating slides in distilled water or metal solutions by conventional heat in an oven also resulted in some increased immunostaining;
however, there were noticeable differences compared with microwave heating (Table 2) .
For tissues fixed in formalin for 24 hr or longer, heating the slides by microwave oven was clearly superior to heating the slides with conventional heat. Similarly, the use of lead solution led to better results than zinc solution, which in turn was better than water ( Figure  2) .
Sensitivity of the Antigen Retrieval Method
To demonstrate the increased sensitivity achievable with this method, selected antibodies were tested at titers that failed to produce positive stains when tested by a conventional immunostaining procedure. Furthermore, immunoreactivity could not be demonstrated with these antibodies, even with the use of trypsin pre-digestion of tissues.
When these antibodies were then tested on the same tissues after antigen retrieval, strong immunostaining was observed ( Figures  1, 2, and 3 ; Table 3 ).
Specificity oftbe Antigen Retrieval Method
The specificity of the antigen retrieval method was tested by immunostaining tissues known either to contain or to lack certain antigens.
For these studies, tissues were immunostained with mono- detected antigen in formalin-fixed tissues before antigen retrieval, after retrieval both gave strong staining of their respective antigens ( Figure 4 ). Furthermore, when formalin-fixed, paraffinembedded tissues that were negative for these antigens were immunostained for cytokeratin 7 or p29, no staining occurred either with or without antigen retrieval.
Antigen Retrieval in Long-term

Formalin-fixed Tissues
Thirty-nine different tissues which had been fixed in formalin for periods of time ranging from 2-4 weeks and one tissue which had been stored in formalin for 2 years were tested for immunoreactivity to vimentin and pan-cytokeratin ( Figure  3 ). As shown in Table 4, without treatment only a minority of the tissues were stained, and the staining that did occur was usually weak. However, after antigen retrieval with lead solution, immunoreactivity for these two antibodies was significantly enhanced, suggesting that retrieval of antigen in long-term formalin-fixed tissues was possible.
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#{149} ' tion is temperature dependent, higher temperatures produce more rapid fixation (5). After paraffin embedding these tissues were subjected to immunostaining for vimentin. Because the epitope recognized by this vimentin antibody (clone V9) is partially formalin sensitive (10), this system was used to investigate whether antigen retrieval could be used to reverse the deleterious effects of fixation in formalin. As shown in Table 5 and Figure  3 , the observed decrease in vimentin immunoreactivity was directly related to an increase in temperature of the formalin fixative. However, after antigen retrieval in the presence of lead solution, vimentin immunostaining was completely restored to a level even surpassing that observed in tumor fixed at 4C without subsequent treatment (Thble 5). These results suggest that, at least for some epitopes, the deleterious effects of formalin fixation are reversible.
Controls
For most antibodies diluted to their optimal titer, the signal-tonoise ratio was usually much better with tissues treated for antigen retrieval compared with untreated tissues, as the background was usually lower after antigen retrieval. However, in some tissues that were already prone to high background (staining in the absence 
Discussion
The microwave oven has been used for tissue fixation (8,11,12 ) and
for rapid histochemical and immunohistochemical staining (13) (14) (15) (16) (17) (18) (19) (20) 
